Electrophysiological effects of ethanol on hippocampal and cerebellar neurons cografted with locus coeruleus in oculo: role of the noradrenergic circuitry.
Nucleus locus coeruleus (LC) was sequentially transplanted with hippocampus or cerebellum from rat fetuses to the anterior eye chamber of adult rat hosts. Histological, electrophysiological and pharmacological studies indicate that the LC neurons survive and functionally innervate neurons in hippocampal and cerebellar cografts. Ethanol, when superfused over the double transplants in urethane-anesthetized hosts, caused excitations of hippocampal neuronal activity at doses between 1 and 30 mM, whereas applications above 30 mM depressed the activity of grafted hippocampal neurons. Similar results were observed in cerebellar Purkinje neurons cografted in oculo, except that cerebellar neurons were more sensitive to both the excitatory and the depressant effects of ethanol. The excitations caused by lower ethanol doses in double grafts were prevented by the cosuperfusion of 0.5 to 1.0 microM clonidine, a treatment which effectively removed the inhibitory influence of the LC neurons from the grafted neuronal circuit by depressing the LC neuronal activity. Ethanol-induced excitations were also not observed in single grafts of hippocampus, which lack a catecholamine innervation. Furthermore, in double grafts, when the noradrenergic inhibition was blocked postsynaptically with the alpha adrenergic antagonist phentolamine, ethanol-induced excitations were prevented, although ethanol did not alter the postsynaptic actions of norepinephrine. Our data suggest that the ethanol-induced excitations in the cerebellar and hippocampal grafts appear to be disinhibitions mediated by an ethanol-induced depression of the inhibitory noradrenergic input to these target tissues from LC cografts. Indeed, the doses of ethanol that induced neuronal excitations in hippocampal transplants also elicited marked depressions of LC neurons.